Abstract: In the current scenario, power factor has become an important concern in all industries. Poor 
INTRODUCTION
The PF is the ratio between the actual load power (KW) and the apparent load power (KVA) drawn via an electrical load [1] . It can be also stated as usage of real power to total power provided. Poor power factor gives rise to many problems such as large kVA rating of the equipment, larger conductor size, poor voltage regulation, increased copper loss, reduced power handling capacitor and much more. There are several methods for improving the power factor of the system such as a synchronous condenser, static compensator, static capacitor, etc. they are either highly priced methods or inefficient methods. To overcome these disadvantages, the new method depends on reactive power and this method is very efficient and also less expensive compared to other methods. A necessary capacitance is connected so that PF is adjusted as close to unity as possible. Theoretically, capacitors could provide 100% of the needed KVAR, however, practically, correcting PF much nearer to unity. Automatic power factor controller project is planned to improve power factor automatically, whenever power factor falls below convinced level [2] . As we know that the requirement of electrical energy is increasing day by day, more and more inductive loads are increasing in industries as well as for household purpose [3] . Inductive loads are the main reason for low power factor in power system [4] . This paper will describe how the power factor will be improved by using reactive power technique.
II. ADVANTAGES OF POWER FACTOR IMPROVEMENT
The power factor derives the actual usage of real power by the equipment. The power triangle is shown in Fig.1 . In this figure, real power is Automated Power Factor Correction for Smart Home denoted by kW, reactive power denoted by KVAR and apparent power is denoted by kVA. The power factor from Fig.1 can be derived as cosine angle of apparent power and real power which is denoted by CosØ. If the PF of the system is "1", then it can be said that 100% power has been used and no reactive power is present. Similarly, if power factor is "0.5", then it can be stated that 50% real power is consumed and remaining 50% is reactive power. So power factor is a very important concept which has to be studied to specify the system power usage and also losses [5] , [6] , [7] , [8] . The power factor can be denoted mathematically as shown in fig1 ………(1) Fig.1 Power Triangle From the equations below we can identify the disadvantages of poor power factor; ……. (1Ø)
…….
……. (3Ø) (4) ……..
1-Less Demand of kVA rating of Equipment ... (6) From above equation, we can clearly see that power factor is inversely proportional to the apparent power. So, if the power factor is low then the kVA demand of the equipment will be increased, and the utility will have to supply high demand.
2-Smaller conductor diameter
To deliver a fixed amount of power if power factor is low then the current drawn by the system will be large. To overcome this, conductor with a larger diameter will be required. This will cause an increase in the cost of the conductor.
Copper loss
As referred from above if the current drawn by the system is increased the copper loss of the system will also increase. This will cause an increase in total loss of system and hence the efficiency of the system will be decreased.
4-Voltage regulation
Due to large currents, a high voltage drop occurs in the alternator which reduces the voltage at the terminal of the alternator. As no load gives voltage regulation to full load voltage drop the regulation will be poor.
III. AUTOMATED POWER FACTOR CORRECTION SYSTEM DESCRIPTION
The proposed system makes use of a microcontroller to manage the process of switching the capacitors bank connected at the end of main power supply. It is APFC equipment connected at the end of the main supply close to the variable load. In general, APFC consist of 3 of the capacitor connected to the load terminal of the main supply, relays connected in series with capacitors and controller. In this work, three capacitors had utilised to form the APFC. The task of the controller is to read the system power factor, voltage and current. Then according to a known algorithm, the controller decides how many capacitors should be inserted to bring up the power factor to the required value, thereby the main supply is being compensated with shunt technique. The main equipment that composed the APFC model is reactive power elements (capacitors), switching elements (relays), contactors connected in series with the capacitor (in the case of high current rating for protection of the relay) interfacing circuits (voltage, current and power factor) and controller. Fig.3 . 
C. network of Inductive load
The inductive load is a mixture of loads consuming huge electrical power and having inductive characteristics due to lagging power factor.
D. Potential transformer
The potential transformer in proposed system transfers 220V to 9V shown in Fig.4 . Fig.4 Potential Transformer
Voltage Measurement
To read the main power supply voltage, first the system voltage 9 V RMS must be stepped down to the level that the microcontroller is compatible. Microcontroller A/D converter deals with the signal in the range of 0 to 5 V, So the next step should be taken is converting the stepped down RMS voltage to signal voltage in the range of (0-5V).
Circuit for Sensing Voltage
An RMS voltage measurement is required to determine, PF, S and P. This measurement can be completed by utilising an AC to AC Potential transformer. The Potential transformer in the convertor provides separation from the high voltage. The aim for the signal conditioning electronics detailed under is to condition the output of the AC power convertor, so it meets the necessities of the microcontroller analog inputs: a positive voltage between 0V and the analog to
The output signal from the AC Potential transformer is a sinusoidal signal. a 9V power converter the positive voltage peak be +12.727V, the negative peak -12.727V. The signal conditioning electronics need to convert the output of the converter to a waveform that has a positive peak that's less than 5.0V and a negative peak that is more than 0.0V. So we need to: 1. Scale down the sinusoidal waveform. 2. Add an offset, so there is no negative component. The sinusoidal waveform can be scaled down using a voltage divider connected crossways the adapter's terminals, and the offset (bias) can be added using a source of voltage created by another voltage divider connected across the microcontroller's power supply. is not critical, (10 μF -100 μF) will be satisfactory. R2 and R1 need to be chosen to give a peak voltage output of ~1V. For an AC to AC converter with a 9V RMS output, a resistor combination of 100k for R2 and 10k for R1 would be suitable:
The voltage bias providing by R4 and R3 should be half of the second microcontroller supply voltage. As such, R4 and R3 need to be of equal resistance. In proposed system used 470k ohm resistors for R4 and R3. If the second microcontroller is running at 5V, the resultant sinusoidal waveform has a positive peak of 2.5V + 1.156V = 3.656V, and negative peak of 1.344V satisfies the microcontroller analog input voltage requirements. 
E. Current Transformer

Choosing resistors R3 & R4
Higher resistance lowers quiescent energy consumption. Uses 470 kΩ resistors to save the power consumption to a smallest, as it is intended to run on batteries for many months.
H. Capacitor Bank
The capacitor bank is the collection of different values capacitors. Parallel and Series combination of various capacitors provide a range of capacitance required to compensate reduced power factor. The sizing of capacitors is determined based on the required reactive power (KVAR) demand by the load network. In our proposed system we used capacitors 5µF, 10µF and 20µF.
VI. AUTOMATED POWER FACTOR CALCULATION
To calculate that delay to find out system lead or lag, a first microcontroller is used to determine that delay. The first step that must do is converting the sinusoidal wave of the voltage and current into a square wave, to be logically read by the controller. Fig.8 and Fig.9 respectively show the implemented circuit of the sine wave to the square wave signal converter. So a second microcontroller has been used to calculate the PF. The value of PF then transferred from the first microcontroller to the second microcontroller via PIN communication. A specified circuit is required to send the data from the first microcontroller to the second microcontroller which explained in next section. In addition to the power factor value, the first microcontroller also sends an indication as a logic signal to inform the second microcontroller the nature of the power factor (lead or lag). The software of calculating the state of power factor summarised in the flowchart shown in Fig. 10 . VIII. SOFTWARE DEVELOPMENTS This paragraph presents the algorithm of APFC based microcontroller. The process needs to sense the power factor, current and voltage at the end of the main supply of house. The algorithm summarised in the flowchart illustrated in Fig.11 . Where, Real power= P (KW), Apparent power=S (KVA), reactive Power=Q (KVAR), current=Irms (A), voltage= Vrms (V). 
EXPERIMENTAL SET UP OF SYSTEM UNDER CONSIDERATION
The basic components that have been used to complete this work are main home supply, variable inductive load, capacitors bank, interfacing circuits, switching circuits, tow microcontrollers. Fig.12 shows the complete construction of automatic power factor correction installed on the home power supply. As shown in Table I , we note that the value of the power factor before the addition of the capacitance was low, i.e. less than 0.9, while at the addition of the capacitance we note that the power factor value is close to 1. Besides automatically correcting PF of an electrical load, the designed system also performs power observing. The 4x20 LCD shows the power consumption. It shows the user the immediate P (real power), S (apparent power), voltage (Vrms), current flow (Irms), PF (power factor) and Q (reactive power) consumption. 
XI. CONCLUSION
The automatic power factor correction thus gives us an efficient technique of capacitor switching technique which utilised in improving the power factor of the system to maintain it near unity as much as possible which will give various advantages to industrial consumers and also the commercial consumers. So by using automatic power factor correction, the system calibrates the power factor in real time and according to the condition of power factor signal of switching is given to the capacitor banks connected.
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